. Contribution to the biogeography of arctic-alpine fungi: first records in the Southern Carpathians (Romania). 
INTRODUCTION
Arctic-alpine agarics are known to occur in the arctic areas of Europe, Asia and North America. In Europe, a substantial amount of data has been gathered for the Alps while much less is known about the distribution of this group of fungi in other alpine areas. Very few records are available from the Carpathians, and no mycological investigations have been carried out in the alpine areas of the southern and eastern parts of this mountain range to date. The main objective of this work is to present the first records of fungi collected in the alpine zone of the Southern Carpathians (Romania). Special attention is paid to the arctic-alpine element.
STUDY AREA
The Carpathians constitute a major mountain system in Europe. Situated in the south-eastern part of the continent, they extend through Slovakia, Poland, Ukraine and Romania (Fig. 1) . Approximately 55% of the range belongs to Romania, covering almost 30% of its territory (Ronikier 1996a) . The Carpathian Mts are divided into three parts: the Western Carpathians (Slovakia and Poland), the Eastern DOI: 10.2478/v10208-011-0011-7 and from the Southern Carpathians: Amanita nivalis, Hygrocybe turunda, Inocybe alboperonata, I. dulcamara, I. microfastigiata, I. nespiakii, I. oreina, Lactarius brunneoviolaceus, L. nanus, Lichenomphalia alpina, Mycena citrinomarginata, Russula heterochroa, R. nana, R. saliceticola. Five species: Inocybe alboperonata, I. microfastigiata, I. oreina, Lactarius brunneoviolaceus, and Russula heterochroa are new to the Carpathians.
DISCUSSION
Over 2000 species of Basidiomycetes are known to occur in Romania (Bontea 1985) . Results of mycological investigations in the Romanian Carpathians have been reported in numerous publications; those, however, focus mostly on microfungi or forest macrofungi. The body of data on macrofungi recorded in Munţii Bucegi is fairly substantial (Kotlaba 1959 , Eliade 1961 , 1963 , 1964 , Eliade & Toma 1977 , and some records from Munţii Leaota (Toma & Diaconescu 1971) and Retezat (Pop 1989) are also available. Only three species of macrofungi are, however, encountered in the altitude between 1800 and 2500 m in Munţii Bucegi; listed under the names "Deconica coprophylla (Fr. ex Bull.) Karst, Amanitopsis vaginata (Bull.) Roze and Lactarius rufus (Scop.) Fr." (Eliade 1963) . To the best of my knowledge, no previous published information exist on alpine fungi of the Southern Carpathians. Thus, the present paper provides the first well documented observations of fungi from the alpine zone of the Southern Carpathians. It clearly demonstrates that these mountains host a fungal flora that is fairly rich in species of this ecological group of fungi.
Russula nana was the most common species in alpine areas in the Southern Carpathians. Although found only in two massifs, it was very common, occurring not only with dwarf shrubs (Dryas octopetala and/or Salix spp.) but also in those areas where Polygonum viviparum was the only present potential mycorrhizal partner. The species is also known from the Western Carpathians, where it is one of the most frequent arctic-alpine fungi.
Three species of Lichenomphalia were also encountered in the Southern Carpathians with high frequency. Lichenomphalia hudsoniana, which is also very frequent in the Western Carpathians (Lisicka 1999 , Olech 2004 , was the most common of these species. L. alpina is known only from few localities in the Western Carpathians. Some rare species of fungi are reported for the first time from the Southern Carpathians. Russula heterochroa is a very rare species, reported only from the French Alps and Swedish Lapland, while Inocybe nespiakii is known from the Alps and the Western Carpathians. Inocybe alboperonata had previously been reported from alpine zones of the Alps and the Pyrenees. These three species were found in the Munţii Bucegi or Munţii Latoriţei massifs. These two calcareous regions of the Southern Carpathians as well as the others not yet investigated within the present project seem to be the most promising among Carpathian areas with respect to fungal species richness, due to presence of many rare, calciphilous species.
The data collected are insufficient to acquire a general picture of the distribution of fungi in both the Southern Carpathians and the entire Carpathian system, but some indications emerge. As the alpine (and also subalpine) meadows cover extensive areas in the Southern Carpathians, high richness of fungi associated with grassland vegetation can be expected in the area. Furthermore, high diversity of bedrock types, giving rise to variation in edaphic conditions, results in the occurrence both of species requiring nutrient-rich soils and species that prefer oligotrophic sites. This environmental and vegetational variability suggests that this region has a potential for high fungal species richness.
COMMENTED LIST OF SPECIES

Amanita nivalis Grev.
Observations. Four carpophores were found growing in one place, on a large stone covered with a soil layer and Salix retusa. One carpophore (KRAM F-54854) had a greyish cap without veil remnants and a pure white volva while three others (KRAM F-54853) had a paler beige cap covered with numerous small volval warts with an ochraceous tinge and a pale brownish spotted volva. All specimens had white pruinose-floccose stipes without any girdles. Macroscopic and microscopic features of the collected specimens are consistent with the detailed description provided by Knudsen & Borgen (1987) .
Notes on distribution. Amanita nivalis is known from arctic and subarctic areas of Finland, Greenland, Norway, Sweden, Russia (Polar Urals), from the Faroe Islands, Iceland and Scotland, alpine zones of the Norwegian mountains as well as the Swiss, French, Italian, Austrian and German Alps, the Pyrenees and the Western Carpathians (Favre 1955 , Lange 1955 , Gulden & Lange 1971 , Kühner 1972 , Bas 1977 , Watling 1977 , Bresinsky & Schmid-Heckel 1983 , Trimbach 1983 , Watling 1983 , Bon 1985a , Gulden et al. 1985 , Schmid-Heckel 1985 , Gerhold 1986 , Kühner & Lamoure 1986 , Bon 1987a , 1987b , Bon & Cheype 1987 , Knudsen & Borgen 1987 , Watling 1987 , Tondl 1989a , Elborne & Knudsen 1990 , Hansen & Knudsen 1992 , Knudsen & Mukhin 1998 , Vesterholt 1998 , Škubla 1999 , Campo & Bizio 2000 , Knudsen & Ronikier 2003 , Niezdoiminogo 2003 . The species is new to Romania.
Amanita nivalis had not previously been reported from Romania; however, "Amanitopsis vaginata (Bull.) Roze" is listed among fungi found at the altitude 1800-2500 m in Munţii Bucegi (Eliade 1963 Entoloma conferendum (Britzelm.) Noordel.
Notes on distribution.
Entoloma conferendum occurs in various habitats, and although it is not an arctic-alpine fungus, it occurs commonly in the alpine zone of European mountains (e.g. Gulden & Lange 1971 , Kühner & Lamoure 1985 , Horak 1993 . It is also very common in the Western Carpathians (Knudsen & Ronikier 2003) . Gymnopus dryophilus (Bull.: Fr.) Murrill Notes on distribution. Gymnopus dryophilus is one of the most common and widely distributed Gymnopus species. It is also quite common in arctic-alpine habitats (e.g. Gulden & Lange 1971 , Kühner & Lamoure 1985 , Schmid-Heckel 1985 . Notes on distribution. The fungus is not associated with the alpine zone, but it is known from alpine habitats (e.g. Kühner 1977 , Jamoni 1998 . The species is typical of grassland vegetation (Boertmann 2000) . Hygrocybe conica (Schaeff.: Fr.) P.Kumm.
Hygrocybe conica is a widely distributed species occurring in many different habitats. Many reports are available from arctic-subarctic and alpine-subalpine regions of the northern and southern hemispheres (Boertmann 2000) . The species is also common in alpine and subalpine meadows of the Western Carpathians (A. Ronikier, unpublished data). Hygrocybe pratensis (Pers.: Fr.) Murrill Notes on distribution. Hygrocybe pratensis is a common species, occurring on almost all continents (Boertmann 2000) . It is also frequent in the arctic-alpine regions (e.g. Favre 1955 , Kühner & Lamoure 1986 , Jamoni 1998 -99, Vila et al. 2001 , Borgen & Arnolds 2004 . Hygrocybe psittacina (Schaeff.: Fr.) P.Kumm.
Like the three species mentioned above (Hygrocybe chlorophana, H. conica and H. pratensis), Hygrocybe psittacina is a widespread species which also occurs in subarctic and subalpine-alpine meadows (Boertmann 2000) .
Specimen examined. Munţii Latoriţei, N-W slopes of the Vf. Fratoşteanu Mare peak, alpine pasture on calcareous bedrock, among grass, N 45°24'26'', E 23°47'37' ', alt. 1960 m, 16-08-2004 , leg. AR, MR, KRAM F-54911.
Hygrocybe turunda (Fr.: Fr.) P.Karst.
Observations. The collection from the Southern Carpathians is characterized by orange to orangereddish (6A8, 7A8, 8A8) paling to yellow-buff (4A5) pilei covered with dark violet-brown, almost black (11F3-4, 12F3) squamules and by pale yellow (2A5), decurrent lamellae.
Taxonomic notes. The macro-and microcharacteristics of the specimens are consistent with the descriptions given by Boertmann (2000) and Borgen & Arnolds (2004) .
Notes on distribution. The fungus has a boreal-montane, low alpine to (sub-) arctic distribution (Borgen & Arnolds 2004 ). The species is new to Romania. Description. Cap 1-2 cm in diameter, campanulate with prominent umbo and decurved margin, greyish brown, clay-buff, dark greyish buff (5C3-4, 5D3-4), surface covered with white veil giving fibrillose-squamulose appearance, darker brown under veil. Lamellae greyish yellow, beige (4B3, 4C3), moderately distant, adnate, up to 3 mm broad, edge whitish ciliate. Stipe 2-5 × 0.4 × 0.6 cm, cylindrical, white when young because of a thick layer of white veil, isabella (5D6) under veil, not pruinose or only at extreme apex. Flesh whitish, smell spermatic, taste mild.
Spores amygdaliform with conical apex, 9.5-12 × 5.5-6 µm. Basidia 31-35 × 8-11 µm, with 4 sterigmata. Cheilocystidia cylindrical to fusiform, 60-104 × 11-18 µm, walls 1-1.5(2.5) µm. Pleurocystidia similar, 50-110 × 11-25 µm, scattered. Caulocystidia not well developed, rare, present only in extreme apex of the stipe, cylindrical, fusiform or lageniform, 70-140 × 11-26 µm.
Taxonomic notes. A discussion of closely related taxa is provided by Esteve-Raventós & Vila (1998).
Ecological notes. Inocybe alboperonata is considered to be a calciphilous species associated with Salix and Dryas (Esteve-Raventós & Vila 1998). The Carpathian record accord with the anticipated ecological preferences of the species: it was also found on limestone, with Polygonum viviparum as the only potential mycorrhizal host.
Notes on distribution. Inocybe alboperonata has been reported from the Alps (Kühner 1988 ) and the Pyrenees (Esteve-Raventós & Vila 1998). The species is new to the Carpathians and Romania.
Specimen examined. Munţii Latoriţei, the Vf. Mogoşu peak, alpine meadow with Polygonum viviparum, N 45°24'26'', E 23°47'37' ', alt. 1960 m, 16-08-2004 , leg. AR, MR, KRAM F-55178.
Inocybe dulcamara (Alb.& Schwein. ex Pers.) P.Kumm.
Inocybe dulcamara is a widespread and greatly variable species, very often reported from arctic-alpine habitats (e.g. Favre 1955 , Vila et al. 2001 , Niezdoiminogo 2003 . The species is new to Romania. Inocybe lacera (Fr.) P.Kumm.
Inocybe lacera is a greatly variable species occurring in lowlands and quite common in alpine habitats (e.g. Favre 1955 , Gulden & Lange 1971 . Description. Cap 1.5-2 cm in diameter, conical, straw yellowish brown, honey-coloured (4B4-6) with darker, yellowish brown centre (5D7), surface rimose, margin decurved in young specimens and white ciliate because of veil remnants. Lamellae pale greyish-yellow (3B4), moderately crowded, adnate, broad. Stipe 2-2.5 × 0.3 × 0.4 cm, cylindrical or subbulbose, white, longitudinally fibrillose, apex pruinose. Flesh white, pale ochraceous at base, smell herb-like, taste none.
Spores ellipsoid, subphaseoliform 11-12 × 6-7 µm. Basidia 35-37 × 10-11 µm, with 4 sterigmata. Pleurocystidia absent. Cheilocystidia cylindrical, narrowly clavate, thin-walled, some septate, 35-55 × 9-12 µm. Caulocystidia present only at stipe apex, cylindrical, thin walled, very long, up to >100 µm, 7-12 µm in diameter, septate.
Notes on distribution. Inocybe microfastigiata is known from the Swiss, French and Italian Alps (Kühner & Lamoure 1986 , Bon 1992 , Jamoni & Bon 1995 . However, as the taxonomy of the Inocybe fastigiata group is in need of revision, the actual geographical distribution of I. microfastigiata is not known. The species is new to the Carpathians and Romania. Description. Cap 1-2 cm in diameter, convex with a decurved margin, then plane with slightly depressed centre, yellowish brown, brownish olive (5D6-7, 5E6-7), surface tomentose, fibrillose or slightly squamulose. Lamellae yellowish buff (4C6, 4C7), then brownish (4F8, 5F8), moderately crowded, adnate, broad. Stipe 1-1.5 × 0.3 × 0.5 cm, cylindrical, honey-coloured (4B4, 4B5), without distinct remnants of veil, longitudally fibrillose, hollow. Flesh whitish chrome (3A2), without smell and taste. Veil inconspicuous.
Spores ellipsoid-cylindrical, 10-14(15) × 5-6 µm. Basidia 35-42 × 10-11 µm, with 4 sterigmata. Cheilocystidia cylindrical to broadly clavate or almost spherical, 25-38 × 10-20(36) µm.
Taxonomic notes. The name I. nespiakii was created by Bon (1996) as a replacement for the invalid name I. favrei described by Nespiak (1990) . I. nespiakii is considered to be an alpine species (Bon 1997) . Although Nespiak described the species on the basis of Favre's alpine collection of I. dulcamara f. aff. malenconii (Favre 1955) , he selected a type collection from the subalpine spruce forest of the Tatra Mts. (Western Carpathians). I. nespiakii is very similar to I. malenconii Heim var. megalospora Stangl & Bresinsky. According to the original description (Nespiak 1990) , the former species is characterized by lack of a distinct cortina (stipe surface is covered by fibrils which do not form any trace of a ring), while the latter taxon has a very well developed veil (Stangl 1989) . In the description of I. nespiakii provided by Bon (1997) , the stipe of the species is "fibriloso-laineux" or has a thick cortina. The typical I. malenconii has a distinct but fugacious cortina (Heim 1931). As the presence or absence of cortina seems to be a variable feature, it cannot be excluded that I. nespiakii is conspecific with I. malenconii var. megalospora and I. malenconii. Bizio (1997) reports I. maleconii from the alpine zone. He also points out the differences between I. malenconii and I. nespiakii, and notices that their similarity makes the distinction between the two species very difficult.
Notes on distribution. Inocybe nespiakii is known from alpine habitats of the Swiss and French Alps (Favre 1955 , Kühner & Lamoure 1986 . I. malenconii reported from the alpine zone of the Italian Alps (Bizio 1997 ) may be conspecific with the Carpathian specimens examined. The species is new to Romania. Description. Cap 1.5-2 cm in diameter, conico-campanulate, yellowish brown (5D7, 5E7-8), surface fibrillose arachnoid. Lamellae yellowish beige (4C5, 4D5), moderately crowded, adnate, broad, edge slightly ciliate, paler or brownish. Stipe 2.5-3 × 0.4 × 0.5 cm, beige, honey-coloured (4B4), white pruinose over entire length, base bulbose, bulb marginate. Flesh yellowish grey in cap Spores bluntly 6-8-angled, 11-14(15) × 8-10 µm. Basidia 41-50 × 12-13 µm, with 4 sterigmata. Cheilocystidia cylindrical to narrowly lageniform-fusiform 70-100 × 12-22 µm, thick walled, walls 1.5-3(4) µm. Pleurocystidia similar 65-105 × 14-20 µm. Caulocystidia cylindrical 38-140 × 10-15 µm, mostly thin-walled (wall 0.5-1.5 µm), very abundant in upper part of the stipe, less frequent in its lower part.
Taxonomic notes. The shape of spores, intermediate between elliptic (smooth) and nodulose, is the most characteristic feature of the species. Another alpine species, I. concinnula, described by Favre (1955) , also has such characteristically angled spores.
Notes on distribution. Inocybe oreina is a rare alpine species, known from the French, Swiss, Italian and German Alps and the alpine zone of the Norwegian mountains (Favre 1955 , Bresinsky & Schmid-Heckel 1982 , Bon 1985a , Schmid-Heckel 1985 , Kühner & Lamoure 1986 , Horak 1987 , Küh-ner 1988 , 1992 , Bizio 1995 . The locality in Munţii Făgăraşului is the first one in the Carpathians. The species is new to Romania. Description. Cap 1-3 cm in diameter, convex with a decurved margin, brown vinaceous, vinaceous grey (8E5, 8F5, 8D3, 8E3), more or less uniformly coloured with withish margin (especially when young), azonate, surface viscid. Lamellae first whitish cream (3A3) then cream (4A3), moderately crowded, adnate or slightly decurrent, narrow, staining violet when bruised. Stipe 1-1.5 × 0.5 × 0.7 cm, cylindrical, white to cream, staining violet when bruised. Flesh white, turning violet when cut, smell characteristic, reminiscent of Lactarius quietus or cedar-oil, taste the same as smell, mild. Milk scarce, white turning violet.
Spores broadly ellipsoid, 10-11 × 7.5-8.5 µm, ornamentation low, in the form of ridges and lines forming incomplete reticulum. Basidia 45-53 × 11-12 µm, with 4 sterigmata. Pleurocystidia 75-84 × 7-10 µm, narrowly fusiform often with mucronate apex, scattered. Cheilocystidia similar, fusiform to narrowly fusiform, 50-80 × 7-8 µm. Pileipellis an ixotrichoderm.
Notes on distribution. Lactarius brunneoviolaceus is a typical arctic-alpine species. It is known from Swedish Lapland and Russian arctic, the Polar Urals, the Faroe Islands, the Norwegian mountains, the Swiss, French, Italian and German Alps, and the Pyrenees (Kühner 1975a , Bon 1985a , 1985b , Senn-Irlet 1993 , Knudsen & Mukhin 1998 , Vesterholt 1998 , Basso 1999 , Bresinsky et al. 2000 . This species is new to the Carpathians and Romania. Description. Cap 1-2 cm in diameter, convex with a decurved margin and very small umbo, dark fawn, clay-buff, fuscous, (5C4, 6 E3-4, 6F3-4, 7E3-4, 7F3-4), more or less uniformly coloured, azonate, surface slightly viscid. Lamellae first whitish cream, pinkish buff (5A4-5, 5B4-5), moderately crowded, adnate, forked at the stem, narrow. Flesh cream to pinkish, taste mild, smell none. Milk very scarce, watery white.
Spores broadly ellipsoid, 7.5-8 × 6-6.5 µm, ornamentation low, in the form of ridges and lines forming incomplete reticulum. Basidia 35-42 × 11-12 µm, with 4 sterigmata. Pleurocystidia 43-65 × 7-8 µm, cylindrical with obtuse apex, rarely mucronate, scattered. Cheilocystidia similar, mostly with obtuse apex, 40-50 × 7-9 µm. Pileipellis an ixocutis 30-40 µm thick.
Notes on distribution. Lactarius nanus is one of the most common arctic-alpine species of the genus, more frequently encountered in the alpine zone than in the Arctic. It is known from northern Canada, Norway, Sweden, Finland, Russia, Svalbard, Greenland, Iceland, the Faroe Islands, Ireland, from the alpine zone of the Norwegian and Swedish mountains, the Austrian, Swiss, French, Italian and German Alps, the Pyrenees and North American mountains (Favre 1955 , Horak 1960 , Gulden & Lange 1971 , Kühner 1975a , Knudsen & Borgen 1982 , Lamoure 1982 , Bon 1985a , Gulden et al. 1985 , Schmid-Heckel 1985 , Kühner & Lamoure 1986 , Bon & Cheype 1987 , Moser & McNight 1987 , Senn-Irlet 1987 , Hansen & Knudsen 1992 , Ohenoja & Ohenoja 1993 , Senn-Irlet 1993 , Bon & Ballarà 1996 , Peintner 1998 , Vesterholt 1998 , Basso 1999 , Bresinsky et al. 2000 , Vila et al. 2001 , Niezdoiminogo 2003 . The species has also been found several times in the alpine zone of the Western Carpathians and has been reported from Ukraine (Fellner & Landa 1991 , Skirgiełło 1998 , Škubla 1999 , Antonín & Škubla 2000 . The species is new to Romania. 
Lichenomphalia alpina is a typical arctic-alpine species widely distributed but not as common as L. hudsoniana. It is known from arctic-subarctic areas of Sweden, Norway, Finland, Russia, Canada, Alaska, from Svalbard, Greenland, Iceland, the Faroe Islands, Scotland, alpine zones of the Norwegian mountains and the French and Swiss Alps (Favre 1955 , Lange 1955 , Miller 1968 , Bigelow 1970 , Gulden & Lange 1971 , Watling 1977 , Watling 1983 , Hansen & Knudsen 1992 , Lamoure 1993 , Vesterholt 1998 , Niezdoiminogo 2003 . Lichenomphalia alpina has also been reported from the Western Carpathians (Bujakiewicz 1993 , Flakus & Bielczyk 2006 but it seems to be very rare there. The species is also known from the Andes in South America and from lowland sites (Gulden et al. 1985) . The species is new to Romania. 
Lichenomphalia hudsoniana is one of the most common arctic-alpine species occurring mainly in the alpine zone and arctic areas, but descending to subalpine and subarctic belts. It has also been reported from lowland sites in Denmark (Gulden et al. 1985) . The species is known from arctic and subarctic areas of northern Norway, Sweden and Finland, from Svalbard, Greenland, the Faroe Islands, Scotland, Alaska, northern Canada, Russia, North American mountains, Norwegian mountains, the Swiss Alps and from the alpine zone of South American mountains (Favre 1955 , Lange & Skifte 1967 , Bigelow 1970 , Gulden & Lange 1971 , Watling 1977 , Miller 1982 , Watling 1983 , Gulden et al. 1985 , Schmid-Heckel 1985 , Redhead & Kyuper 1987 , Watling 1987 , Hansen & Knudsen 1992 , Lamoure 1993 , Knudsen & Mukhin 1998 , Vesterholt 1998 , Niezdoiminogo 2003 . L. hudsoniana is also very common in the Western Carpathians (Adamčik 1998b , Tondl 1989b , Lisicka 1999 , Olech 2004 .
The species has been reported by lichenologists from the Southern Carpathians as Coriscium viride Wain. (Moruzi et al. 1967 ). 
Mycena citrinomarginata Gillet
Observations. The collected specimens are characterized by yellow brownish, greyish yellow colours (4B6, 4C4-5) of the cap which was darker in the centre and almost white at the margin, by yellow lamella edges and numerous lageniform to fusiform cheilocystidia which are simple or with a few short or long, apical or lateral, simple or branched excrescences.
Notes on distribution. Mycena citrinomarginata probably represents the montane-boreal element as it occurs more often in boreal regions and mountainous habitats than in lowlands. It is also frequently recorded in arctic areas and alpine zones. In the Western Carpathians, it has been found in the subalpine zone a number of times. The species is new to Romania. Description. Cap 2-4 cm in diameter, convex with slightly decurved margin, dark vine red, blackish violet, violet purple to lilac violet (10D8, 10E6-8, 10F6-8, 9B5, 9E7-8, 9F3-5, 9F7-8, 8E7, 8F7, 11B4, 11F5-6, 11E8), uniformly coloured, or with pale lilac, cream or yellowish brown (5D7, 5E7) centre, surface smooth, greasy, margin smooth or slightly sulcate. Lamellae first white then cream to yellow (3A3, 4A2-6). Stipe 2-3 × 0.7-1.5 cm, clavate to slightly bulbous, white. Flesh white, under the pileipellis lilac-rose (9A3), about 3 mm thick in the cap centre, smell none, taste mild. Spore-print cream yellow (III c, "ochre foncé" according to Romagnesi 1967) .
Spores broadly ellipsoid to ovoid, 10-12 × 8-9 µm, covered with isolated spines up to 1.5 µm high. Basidia 45-50 × 11-13 µm, with 2 sterigmata. Pleurocystidia 60-100 × 7-13 µm, fusiform, narrowly fusiform to cylindric. Dermatocystidia present, narrow, 5-6 µm in diameter, 2-4-septate, marginal cells of pileipellis 2.5-4.5 µm in diameter, cylindric, single or branched, septate.
Notes on distribution. Russula heterochroa is a very rare alpine species reported by Kühner (1975b) 
Russula nana Killerm.
Observations. Russula nana was the most frequently encountered species in the alpine zone of the Southern Carpathians. The fungus has no special preferences regarding either the edaphic condition or the mycorrhizal host. It occurred on calcareous and siliceous bedrock, and grew together with Salix spp., Dryas octopetala or Polygonum viviparum. Although recorded only in two massifs so far, it should also be found in other regions.
Notes on distribution. Russula nana is one of the most common arctic-alpine species occurring in arctic areas of Norway, Sweden, Finland, Russia, Canada, Greenland, the Faroe Islands, Scotland, Alaska, Svalbard, Iceland, in the alpine zone of the Norwegian mountains, the Polar Urals, the Swiss, French, Austrian, Italian and German Alps and the Pyrenees (Favre 1955 , Horak 1960 , Lange & Skifte 1967 , Gulden & Lange 1971 , Kühner 1975b , Watling 1977 , Knudsen & Borgen 1982 , Lamoure 1982 , Linkins & Antibus 1982 , Miller 1982 , Watling 1983 , Bon 1985a , Gulden et al. 1985 , Irlet 1985 , Schmid-Heckel 1985 , Kühner & Lamoure 1986 , Bon 1987b , Bon & Cheype 1987 , Senn-Irlet 1987 , Watling 1987 , Senn-Irlet 1988 , Hansen & Knudsen 1992 , Ohenoja & Ohenoja 1993 , Senn-Irlet 1993 , Bon & Ballarà 1996 , Knudsen & Mukhin 1998 , Peintner 1998 , Sarnari 1998 , Vesterholt 1998 , Bresinsky et al. 2000 , Niezdoiminogo 2003 . The fungus is also very common in the alpine zone of the Western Carpathians (Nespiak 1960 , Tondl 1988 , Fellner & Landa 1991 , Adamčik 1998a ). The species is new to Romania. 
Russula saliceticola (Singer) Kühner ex Knudsen & T.Borgen
Notes on distribution. Russula saliceticola is known from alpine and arctic-subarctic habitats in Norway, Sweden, Finland, Greenland, Iceland, the Faroe Islands, Swedish and Norwegian mountains, the Swiss, French and German Alps (Favre 1955 , Kühner 1975b , Knudsen & Borgen 1982 , Schmid-Heckel 1985 , Hansen & Knudsen 1992 , Vesterholt 1998 . Russula saliceticola is also present in the Western Carpathians (Fellner & Landa 1993 , Knudsen & Ronikier 2003 . The species is new to Romania. 
